tropospheric ozone for 1979-2005 that was a predecessor to the current CCD data used for our 80 study (discussed in Section 2). The CCD algorithm is described by Ziemke et al. (1998) to assess ozone trends during both the TOMS and OMI/MLS time periods. All satellite ozone 117 products were re-processed from previous versions to improve data quality for trend calculations. The N7 and EP TOMS instruments have similar spectral/spatial/temporal resolution with TCO 142 obtained from both using the same version 8 algorithm. TOMS TCO is determined by 143 subtracting thick cloud column ozone measurements (to estimate stratospheric column ozone, 144 SCO) from near clear-sky total column ozone. By differencing SCO and total ozone from the 145 same instrument, derived TCO is largely self-calibrating over time and should not be affected by 146 instrument/inter-instrument drifts or offsets. Standard precision error (i.e., 1σ standard 147 deviation) of TOMS gridded TCO is estimated to be about 1.7 DU (e.g., Ziemke et al., 1998 Where we refer to GMI in this paper it is equivalent to MERRA-2 GMI. 235 
index) from TCO(x,t) = A(x,t) + B(x,t)•t + C(x,t)•Nino3.4(t) + ε(x,t), 273
where x is the grid point and t is month. The term ε(x,t) represents residual error. We appliedafter finding little or no difference between either approach for both OMI/MLS and TOMS 280 records. The seasonal coefficient A in the MLR equation above includes a constant plus annual 281 and semi-annual harmonics while coefficients B and C each include a constant. Since our study 282 does not evaluate seasonality of trends, we constrained the number of regression constants for 283 trend B to only one which tends to improve overall trend statistical uncertainties when compared 284 to using several regression seasonal constants for B. Trend magnitudes exceeding the calculated 285 2σ value uncertainty for B are deemed statistically significant. Calculated 2σ uncertainties for 286 trends included an autoregressive-1 adjustment as presented in Weatherhead et al. (1998) . 287
Trends were calculated similarly for GMI TCO and NO emissions using this MLR approach. 288 and GMI which are considerably smaller than during the Aura record. An important conclusion 364
is that both the model and measurements in Figures 1 and 4 suggest that the trends in 365 tropospheric ozone over this region are markedly larger during the Aura period compared to the 366 earlier TOMS period, by a factor of about 2-2.5. Ocean. An important finding is that the trends in TCO for both the GMI model and satellite 503 measurements for this region are smaller during the earlier part of the merged record; that is, the 504 trends for both GMI and satellite measurements increase from about +1.2 to +1.4 DU-decade 
